We show that the recently considered McGreevy-Swingle model for Majorana fermions in the presence of a 't Hooft-Polyakov magnetic monopole arises when the Jackiw-Rebbi model is constrained to be conjugation self dual.
The Dirac equation in a topological background has been studied in various dimensions, such as the background of a kink in one spatial dimension, a vortex in two spatial dimensions, a 't Hooft-Polyakov magnetic monopole and a dyon in three dimensions [1] [2], and there exist normalizable Dirac zero modes in all cases. The zero modes of Majorana fermions, however, are only found in the cases of a kink in one dimension [1] and a vortex background in two dimensions [2] . A well separated pair of Majorana zero modes can define a quibit since it is a degenerate two-state system, whose state is stored nonlocally [3] . Due to this feature and obeying non-Abelian statistics, Majorana zero modes caught a lot of attention in physics because of its potential application on quantum computing [4] .
Recently, McGreevy and Swingle considered a three spatial dimension model for Weyl fermions coupled to a 't Hooft-Polyakov monopole and a scalar field in the SU(2) adjoint representation [5] [6] . In [5] , they solved the zero mode Dirac equation explicitly and found the exact solutions for the Majorana zero modes. In this brief report, we show that the Jackiw-Rebbi model with a Dirac fermion in the fundamental representation of SU (2) 
where ψ a is a four-component Dirac spinor and a two-component SU(2) isospinor, A 
Here σ µ = (1, σ) andσ µ = (1, − σ).
From (1a) we can derive the Dirac equation
or equivalently
The conjugated field
satisfies the equation
owing to
Now we impose the conjugation constraint on the Dirac spinor
This is Equation (2.1) in [5] . The single zero mode ψ (4) and (5) describes graphene; when a conjugation constraint is imposed, the equation reduces to two components and describes Majorana fermions [8] .
We have shown that the McGS model emerges when the energy reflection conjugation is imposed on JR model with a Dirac fermion in SU(2) fundamental representation. Here we also note that the Majorana fermion in SU(2) adjoint representation in JR model cannot be achieved since it seems to be no way to impose the conjugation constraint in isovector fermion case 1 .
